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Abstract

Background: Breast cancer is the most frequent cancer in women globally and represents the second leading
cause of cancer death among women (after lung cancer). India is going through epidemiologic transition. It is
reported that the incidence of breast cancer is rising rapidly as a result of changes in reproductive risk factors,
dietary habits and increasing life expectancy, acting in concert with genetic factors. Materials and Methods:
In order to understand the existing epidemiological correlates of breast cancer in South India, a systematic
review of evidence available on epidemiologic correlates of breast cancer addressing incidence, prevalence,
and associated factors like age, reproductive factors, cultural and religious factors was performed with specific
focus on screening procedures in southern India. Results: An increase in breast cancer incidence due to various
modifiable risk factors was noted, especially in women over 40 years of age, with late stage of presentation,
lack of awareness about screening, costs, fear and stigma associated with the disease serving as major barriers
for early presentation. Conclusions: Educational strategies should be aimed at modifying the life style, early
planning of pregnancy, promoting breast feeding and physical activity. It is very important to obtain reliable

data for planning policies, decision-making and setting up the priorities.
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Introduction

Breast cancer is the most frequent cancer in women
globally and represents the second leading cause of cancer
death among women (after lung cancer) (Chandra, 1979;
Dumitrescu and Cotarla, 2005). Genetic predisposition
accounts for approximately 5-10% of all breast cancers.
Mutations in two autosomal dominant genes, BRCA1 and
BRCA?2 have been linked to familial breast cancer (Hall
et al., 1990).

India is going through epidemiologic transition. It
is reported that the incidence of breast cancer is rising
rapidly in India as a result of changes in reproductive
risk factors, dietary habits and increasing life expectancy
(Yeole and Kurkure, 2003). The available estimates
suggests that approximately 75,000 new cases occur in
Indian women every year (Chopra, 2001). This might
be a gross underestimate given that there is paucity of
information available on incidence, prevalence and other
epidemiologic correlates of breast cancer in India. The
available estimates are incomplete, limited to few areas
and have several methodological problems (ICMR,2010).
The pooled data from five metropolitan cities indicated
that there has been approximately an 119% change in the
number of Breast cancer cases among (Takiar and Vijay,

2010) (Increase in cancers of breast in 2003-05 compared
to 1998-90). Part of this can be explained by improved
collection of data and enhanced awareness and screening.
However, this does also may indicate the growing
incidence of breast cancer in the country, suggesting a
0.5% inrise in incidence every year (Dikshit et al.,2012).
The report in Lancet by Rajesh Dikshit et al states, “In
women aged 30-69 years, breast cancer affects 10-2% of
all cancer mortalities”. This article also mentions that in
women, breast cancer mortality was similar in rural and
urban India. Breast cancer is probable to be diagnosed
at earlier stages in urban women than in rural women
and consequently more treatable. Trends recorded in
urban cancer registries show increases in the incidence
of breast cancer of about 0.5% per year from 1991-2005
(Table 1), and an increase in the proportion presenting
with localized breast cancer (Dhillon et al., 2011). Also,
low-cost treatments, such as Tamoxifen with surgery for
early stage breast cancer, have helped to substantially
reduce the breast cancer mortality rates in the developed
countries and similar results in India might have reduced
the prevalence in urban areas (Peto et al., 2000) but not
in urban areas (Dikshit et al., 2012).

The available evidence does not provide useful
interpretations for identifying local prevalence of breast
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Table 2 (continue). Description of Included Studies Qualitative Synthesis
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cancer and plan public health actions
according. It is not possible to answer one
putative question: whether breast cancer
is highly prevalent in south India, as we
just do not have sufficient information to
tackle this question.

In order to understand the
epidemiological correlates, we conducted
a systematic review of evidence
available on epidemiologic correlates
of breast cancer addressing incidence,
prevalence, and associated factors like
age, reproductive factors, cultural and
religious factors with specific focus on
screening procedures in southern India.
The objective of this paper is to do a
qualitative synthesis of epidemiologic
correlates from studies conducted in
South India on epidemiological correlates
of breast cancer (age, reproductive
factors, religious factors etc on the
incidence and prevalence) including
screening methods.

Materials and Methods

A comprehensive systematic review
was conducted with predefined review
protocol developed by the reviewer.
The inclusion criteria were that the
studies should have be either Cohort,
Case control or Cross sectional studies
studying Breast cancer Women from
India, wherein the outcome was either
risk assessment, mortality or survival
rates from breast cancer. The exclusion
criteria were Case studies, Review
Articles or study population being
other Asian/Indian women living in
other countries or any type of Clinical
Interventions (Drug, Chemotherapy,
Radiotherapy). We conducted complete
search of all the articles

Search strategy

The search was done from: 1946 to
2012 in the data bases Ovid SP, Medline
and the period of search was from 1980
to 2012. We used a broad search Strategy.
Preliminary Search was conducted using
the key words “Breast Cancer” AND
“India”-yielded 1612 records. The search
was refined using the terms “Breast
Cancer” AND “Risk” AND “India” Time
period mentioned was from the beginning
of data availability in the database till
2012 (in chronological order). Language
mentioned was English Further filter was
done on type of Studies to be included.
The search yielded 105 records (from
Ovid SP database and Medline). Exact
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process was carried out in Embase database yielded 25
records.

Extraction of data

As the first step, we included articles with title and
abstract fulfilling the inclusion criteria. Several studies
were excluded during this phase. We also included 20
articles based on the consultation with experts and authors
of earlier systematic reviews. We crosschecked with
other databases and earlier reviews to include further
articles. During the next step, we downloaded the full
text of the articles for review. We extracted the following
information from the full texts: First author, year, country,
study settings such as whether occupational or community
based, age, gender, occupation, sample characteristics,
study design employed, inclusion criteria by authors, we
assessed the quality of the studies by keeping. Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis (Moher et al., 2009a) guidelines as reference.
The aim of these guidelines is to help authors report a
wide array of systematic reviews to assess the benefits
and harms of a health care intervention. PRISMA focuses
on ways in which authors can ensure the transparent
and complete reporting of systematic reviews and meta-
analyses (Moher et al., 2009a).

Results

Search results: the initial search identified n=1612
studies. We obtained 27 additional records from other
database and two systematic reviews which were not
identified through our initial search 0.367 of the 1639
studies were included for further assessment. Further filter
using the search key for required study designs yielded 130
records. We cross checked for earlier systematic reviews
and included 2 articles. We didn’t include 32 articles
due to the reasons like animal study (1), intervention
(7), not conducted in India (10) not accessible (4) and
other reasons like studies with mixed results,, research
communications with no definite conclusions, evaluation
studies etc (10).

A total of 100 full text articles were selected . After
careful reading, of the abstracts, 20 full text articles of
various studies on Breast cancer patients across South
India were taken for the current review. After careful and
thorough reading, 4 articles have been again excluded
for the following reasons Full text article not available
(1), Not from South India (1), Study on Families of BC
patients (1), and educational intervention on screening (1).
Finally 16 articles have been selected for the qualitative
synthesis (Gajalakshmi and Shanta, 1991; Nandakumar
et al., 1998; Yeole and Kurkure, 2003; Kuraparthy et al.,
2007; Ali et al.,2008; Mathew et al., 2008; Syamala et al.,
2008a; 2008b; Dey et al., 2009; Jayalekshmi et al., 2009;
Syamala et al., 2009; Vaidyanathan et al., 2009; Harrison
et al., 2010; Surekha et al., 2010; Chauhan et al., 2011)

Methodological qualities of included studies: Out of
16 included studies 10 were Case studies, 1 Nested case
control study (on a cohort of women), 4 studies were
based on Secondary data analysis and 1 (Marmot et al.,
2007) was cross-sectional study. Confounding factors
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were reported and adjusted in 2 out of 10 case control
studies, mentioned and not controlled in 3 studies and
not mentioned in rest of the studies. Selection bias was
mentioned and controlled in only 6 studies (2 case control
studies, 1 nested case control study), 2 secondary data
analysis, and 1 cross sectional study). Four out of 16
studies only reported and controlled measurement error.

Farticipants’ characteristics

The age group of the participants ranged from 16-79
yrs. Women who have been diagnosed with breast cancer
(both familial and sporadic cases) were the participants
Majority (7 out of 16) of the studies were conducted in
Kerala 3 were from Karnataka, and 3 from Tamilnadu and
two were from Andhra Pradesh.

Measurement of outcome

Incidence and Prevalence estimates of Breast cancer
reported in these studies were measured. Epidemiological
correlates which have an impact on increasing the risk and
mortality among breast cancer patients were measured.
These included a wide range of factors as listed in table.1.
The common finding was that breast cancer is generally
detected at advanced stages.

Some studies discussed that menstrual and reproductive
factors are associated with an increased risk of breast
cancer because they may increase lifetime exposure to
estrogen. Changes in menstrual and reproductive patterns
among women (i.e., early age at menarche and late age at
first childbirth) may have contributed to the increase in
breast cancer risk, particularly among younger women.
(Paksereshtetal.,2009; Lodha et al.,2011) Parity and age
at first child birth: Greater number of births and early age at
first full term birth (FFTB) are also found to be associated
with breast cancer.

Discussion

Our study results are in confirmity with evidence that
the incidence of breast cancer in developing countries is
rapidly on the rise. The reported incidence rates for Breast
Cancer from the National Cancer Registry Programme
(NCRP) data indicate that percentage of Breast cancer
relative to total cases over time in Bangalore and Chennai
have increased. (ICMR) Also, projections of cancer cases
in India (2010-2020) of NCRP indicate that there will be
more than 100,000 estimated number of Breast Cancer
cases annually in India based on the data from NCRP in
Bangalore. These geographical variations in incidence and
mortality rates of breast cancer suggest that the known
risk factors for breast cancer may vary in different part of
the country and that environmental factors are of greater
importance as well as genetic factors (McPherson et al.,
2000; 2006)

Cancer of breast has emerged as the leading site of
cancer in most urban populations of India. For the year
2007, there have been an estimated 82,000 new cases of
cancer Breast in India. It is rapidly replacing cancer of
cervix as the most important leading site of cancer among
women. The data collected over the years from five urban
population based cancer registries namely Bangalore,



Bhopal, Chennai, Delhi and Mumbai, under the network
of National Cancer Registry Programme (NCRP) have
shown a statistical rising trend in the incidence rate of
breast cancer. In hospital-based cancer registries, cancer
of the breast is the leading site of cancer in Mumbai and
Thiruvananthapuram,second leading site in Bangalore,
Dibrugarh and Chennai. Cancer of breast constitutes
14.3-30% of all cancers in women in these HBCRs
(Nandakumar et al., 1995).

The available literature suggests that secular changes
in breast cancer have dissimilar temporal patterns for
developed countries compared to southern India (Seow
et al., 1996; Leung et al., 2002; Li and Daling, 2007).
The incidence of breast cancer increased in developed
countries such as the United States and Canada in the
1980s and 1990s and began to plateau in the late 1990s
(Liet al., 2003; Althuis et al., 2005) A likely explanation
given for the plateau phase of incidence was that
enough proportion of women were screened through
mammography method (Li and Daling, 2007). As in India,
most of the Asian countries display lower but increasing
trend of breast cancer over the past several decades.
The predominant reason for the increasing incidence of
breast cancer reason can be increase in environmental
factors that include changes in dietary and fertility
patterns alongside an increasingly affluent and sedentary
lifestyle (Jin et al., 1999; Yip et al., 2001; Leung et al.,
2002). Other reasons are lack of effective screening
methods and access issues (Seow et al., 1996; Shapiro
et al., 1998; Leung et al., 2002; Babu et al., 2011). The
significant increasing trends for breast cancer risk might
be explained by later age at first birth and lower total
parity of more recent generations (Nanda et al., 1995;
Sciences and ORCMacro, 2000; Sciences, 2007). In one
of the largest case series study, the investigators reported
a redistribution of hormone receptor expression— ER+
(7.5-10.6%) and ER+/PR+ status (25-41.8%) increasing
between 1999 and 2006 while PR+ decreased (21-3.4%).
All the evidence above show changing reproductive
factors may have a role in the observed increasing
trends. Also, an observation that women having shorter
menstrual cycles (<26 days) spend more time in the luteal
phase when estrogen and progesterone levels are high
and when breast mitotic activity is at its peak, compared
to women with longer cycle length (Kelsey et al., 1993)
Various pathophysiological mechanisms were found to
be responsible such as decreased frequency and intensity
of ovulation thus maintaining the consistent lower level
of estrogen, mobilisation of endogenous carcinogens
from the ductal and lobular epithelial cell environment
and facilitating the excretion of organochlorides
(xenoestrogens) having the same carcinogenic potential
as estrogen (Gauthier, 2003). This complex interplay of
genetics and environment in genesis of breast cancer is
being affected by rising trends of breast cancer incidence
inspite of formulating several control strategies.

Inconsistency and heterogeneity of our estimates
indicate that the absence of population-based breast
cancer screening programme for women might be masking
the actual incidence might be masked. There have been
several reports suggesting low incidence of breast cancer
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among Indians. It is important to note that almost all of
the population-based registries from India contain data
from mostly cancers reported from conurbations of the
respective city. The data from registries in India cover a
population amounting to <5% of the total population of the
entire country. Compared to this, other national registries
provide national population-wide figures. In the absence
of successful population-wide mass screening programs
for cancer detection, it is erroneous to conclude that
there is lower incidence of breast cancer in India. Most
importantly, the cancer registries are not representative of
the total population, as rural areas are mostly missed out
(Babu, 2009). There is evidence available to suggest that
incidence of breast cancer is same in rural areas as in urban
areas (Dikshit et al., 2012). Also, it is only the late stages
that get referred to urban centers. However, what happens
to the data concerning all the women who might die or
don’t seek health care (Survival Bias: Only the survivors of
the study end up being referred to tertiary hospitals). The
new cases of cancer detected by registries under-represent
the total number of cases, and may over-represent the less
severe cases or cases from upper socioeconomic strata who
are able to afford health care (Babu, 2009).

Our study findings showed that the women several
regions of South India present predominately at either
stage III and IV. Stage at diagnosis is an important
determinant of the overall survival rates. On average,
50% of breast cancer cases in India present at late stage
(stage III and IV) (Chopra, 2001). As found in our study,
it is very important when women with breast cancer are
aware of their disease and how early the treatment can
be given. In developed countries like the United states,
only 12% of the breast cancer cases are diagnosed at an
advanced stage (Goel et al., 1995).

Understanding the previous studies on incidence and
prevalence of breast cancer due to various factors helps
us understand in detail the modifiable risk factors, which
are specific to South India. Primordial prevention can be
advocated at the community level to educate the women
about breast cancer, ways of dealing with it.

In conclusion, in summary, the study infers to adopt
primordial prevention strategies to address the increasing
incidence of breast cancer among women. It is important
that further explorations including a planned meta analysis
of the data would yield comparable results. From the
public health perspective, awareness about breast cancer
and screening methods to the women have to be expanded.
Educational strategies should be aimed modifying the
life style, early planning of pregnancy, promoting breast
feeding and physical activity. It is very important to obtain
reliable data for planning policies, decision-making and
setting up the priorities.

References

Ali R, Mathew A, Rajan B. (2008). Effects of socio-economic
and demographic factors in delayed reporting and late-stage
presentation among patients with breast cancer in a major
cancer hospital in South India. Asian Pac J Cancer Prev,
9,703-7.

Althuis MD, Dozier JM, Anderson WF, Devesa SS, Brinton
LA (2005). Global trends in breast cancer incidence and

5081



Giridhara Rathnaiah Babu et al

mortality 1973-1997. Int J Epidemiol, 34,405-12.

Babu GR (2009). Response to ‘Cancer incidence rates among
South Asians in four geographic regions: India, Singapore,
UK and US’. Int J Epidemiol, 38, 1157-8.

Babu GR, Samari G, Cohen SP, et al (2011). Breast cancer
screening among females in iran and recommendations
for improved practice: a review. Asian Pac J Cancer Prev:
APJCP,12,1647.

Chandra A (1979). Problems and prospects of cancer of the breast
in India. J Indian Medical Association,72,43.

Chauhan A, Subba S, Menezes RG, et al (2011). Younger Women
are Affected by Breast Cancer in South India-A Hospital-
based Descriptive Study. Asian Pac J Cancer Prev: APJCP,
12, 709.

ChopraR (2001). The indian scene. J Clinical Oncol,19,106-11.

Dey S, Boffetta P, Mathews A, et al (2009). Risk factors
according to estrogen receptor status of breast cancer patients
in Trivandrum, South India. Int J cancer, 125, 1663-70.

Dhillon P, Yeole B, Dikshit R, Kurkure A, Bray F (2011).
Trends in breast, ovarian and cervical cancer incidence
in Mumbai, India over a 30-year period, 1976, A12005:
an age, Aiperiod, Aicohort analysis. British J cancer, 105,
723-30.

Dikshit R, Gupta PC, Ramasundarahettige C, et al (2012). Cancer
mortality in India: a nationally representative survey. The
Lancet.

Dumitrescu R, Cotarla I (2005). Understanding breast cancer
risk-where do we stand in 2005? J cellular and molecular
medicine, 9,208-21.

Gajalakshmi C, Shanta V (1991). Risk Factors for Female Breast
Cancer A Hospital-Based Case-Control Study in Madras,
india. Acta Oncol, 30, 569-74.

Gauthier D (2003). Reviews: Breast Cancer, Pregnancy, and
Breastfeeding Principal Authors: M. Helewa, P. Lévesque,
and D. provencher breast disease committee, executive
council of the society of obstetricians and gynaecologists
of Canada SOGC clinical practice guidelines. J Human
Lactation, 19, 93-4.

Goel A, Seenu V, Shukla N, Raina V (1995). Breast cancer
presentation at a regional cancer centre. The National Med
J India, 8, 6.

Hall JM, Lee MK, Newman B, et al (1990). Linkage of early-
onset familial breast cancer to chromosome 17q21. Science,
250, 1684-9.

Harrison PA, Srinivasan K, Binu V, Vidyasagar M, Nair S.
(2010). Risk factors for breast cancer among women
attending a tertiary care hospital in southern India. Int J
Collab Res Internal Med Public Health, 4, 109-116.

Jayalekshmi P, Varughese SC, Nair M, et al (2009). A nested
case-control study of female breast cancer in Karunagappally
cohort in Kerala, India. Asian Pac J Cancer Prev,10,241-6.

Jin F, Devesa SS, Chow WH, et al (1999). Cancer incidence
trends in urban shanghai, 1972-1994: an update. Int J
Cancer, 83, 435-40.

Kelsey JL, Gammon MD, John EM (1993). Reproductive factors
and breast cancer. Epidemiologic reviews, 15, 36.

Kuraparthy S, Reddy KM, Yadagiri LA, et al (2007).
Epidemiology and patterns of care for invasive breast
carcinoma at a community hospital in Southern India. World
J Surg Oncol, §, 56.

Leung GM, Thach TQ, Lam TH, et al (2002). Trends in breast
cancer incidence in Hong Kong between 1973 and 1999: an
age-period-cohort analysis. Br J Cancer, 87, 982-8.

Li CI, Anderson BO, Daling JR, Moe RE (2003). Trends
in incidence rates of invasive lobular and ductal breast
carcinoma. JAMA, 289, 1421-4.

Li CI, Daling JR (2007). Changes in breast cancer incidence

5082 Asian Pacific Journal of Cancer Prevention, Vol 14,2013

rates in the United States by histologic subtype and race/
ethnicity, 1995 to 2004. Cancer Epidemiol Biomarkers
Prev, 16,2773-80.

Lodha R, Joshi A, Paul D, et al (2011). Association between
reproductive factors and breast cancer in an urban set up at
central India: A case-control study. Indian J cancer,48,303.

Marmot M, Atinmo T, Byers T, et al (2007). Food nutrition
physical activity and the prevention of cancer: a global
perspective. Washington DC AICR, 46.

Mathew A, Gajalakshmi V, Rajan B, et al (2008). Anthropometric
factors and breast cancer risk among urban and rural women
in South India: a multicentric case-control study. British J
cancer,99,207-213.

McPherson K, Steel C, Dixon J (2006). Breast cancer—
epidemiology, risk factors and genetics. ABC of Breast
Disease, 3" edn.(ed. JM Dixon), 24-9.

McPherson K, Steel CM, Dixon J (2000). Breast cancer-
epidemiology, risk factors, and genetics. Brit Med J, 321,
624-8.

Moher D, Liberati A, Tetzlaff J, Altman DG (2009a). Preferred
reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS medicine, 6, 1000097.

Moher D, Liberati A, Tetzlaff J, Altman DG (2009b). Preferred
Reporting Items for Systematic Reviews and Meta-Analyses:
The PRISMA Statement. PLoS Med, 6, 1000097.

Nanda AK, Malhi P, Kaur K, et al (1995). National Family Health
Survey (NFHS-1) 1993: Punjab. Chandigarh: Population
Research Centre, Center for Research in Rural and Industrial
Development, and Bombay: International Institute for
Population Sciences.

Nandakumar A, Anantha A, Venugopal T (1998). Population-
based survival from breast and cervical cancer and
lymphoreticular malignancies in Bangalore, India. JARC
Sci Publ, 61-8.

Nandakumar A, Anantha N, Venugopal T,et al(1995). Survival
in breast cancer: A population based study in Bangalore,
India. Int J Cancer, 60, 593-6.

Pakseresht S, Ingle G, Bahadur A, et al (2009). Risk factors
with breast cancer among women in Delhi. Indian J Cancer,
46, 132.

Peto R, Boreham J, Clarke M, Davies C, Beral V (2000). UK
and USA breast cancer deaths down 25% in year 2000 at
ages 20?769 years. The Lancet, 355, 1822.

Sciences, IIFP (2007). National Family Health Survey (NFHS-
3), 2005-06: India: International Institute for Population
Sciences.

Sciences, IIFP ORC, Macro (2000). National Family Health
Survey (NFHS-2) 1998-99: India. IIPS Mumbai.

Seow A, Duffy SW, McGee MA, Lee J, Lee HP (1996). Breast
cancer in Singapore: trends in incidence 1968-1992. Int J
Epidemiol, 25, 40-5.

Shapiro S, Coleman EA, Broeders M, et al (1998). Breast cancer
screening programmes in 22 countries: current policies,
administration and guidelines. International Breast Cancer
Screening Network (IBSN) and the European Network of
Pilot Projects for Breast Cancer Screening. Int J Epidemiol,
27,735-42.

Surekha D, Sailaja K, Rao D, et al (2010). Association of a
CYP17 gene polymorphism with development of breast
cancer in India. Asian Pac J Cancer Prev, 11, 1653.

Syamala V, Syamala V, Sreeja L, et al (2008a). Hereditary
breast/ovarian cancer: clinicopathological characteristics
and survival of BRCA2 positive and negative cases. J Exp
Therapeut Oncol,7,227.

Syamala VS, Sreeja L, Syamala V, et al (2008b). Influence of
germline polymorphisms of GSTT1, GSTM1, and GSTP1
in familial versus sporadic breast cancer susceptibility and



survival. Familial Cancer,7,213-20.

Syamala VS, Syamala V, Sreedharan H, et al (2009).
Contribution of XPD (Lys751Gln) and XRCC1 (Arg399Gln)
polymorphisms in familial and sporadic breast cancer
predisposition and survival: an Indian report. Pathol Oncol
Res, 15,389-97.

Takiar R, Vijay C (2010). An alternative approach to study
the changes in the cancer pattern of women in India
(1988, A12005). Asian Pac J Cancer Prev, 11, 1253-6.

Vaidyanathan K, Lakhotia S, Ravishankar H, et al (2009).
BRCA1 and BRCA2 germline mutation analysis among
Indian women from south India: identification of four novel
mutations and high-frequency occurrence of 185delAG
mutation. J Biosciences, 34,415-22.

Yeole BB, Kurkure A (2003). An epidemiological assessment of
increasing incidence and trends in breast cancer in Mumbai
and other sites in India, during the last two decades. Asian
Pac J Cancer Prev,4,51-6.

Yip PS, Lee J, Chan B, Au J (2001). A study of demographic
changes under sustained below-replacement fertility in Hong
Kong SAR. Soc Sci Med, 53, 1003-9.

DOI:http:/ldx.doi.org/10.7314/APJCP.2013.14.9.5077
Epidemiological Correlates of Breast Cancer in South India.

Asian Pacific Journal of Cancer Prevention, Vol 14,2013 5083



